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Mutagenesis of the bteA gene encoding a Bordetella virulence protein 
Xiaolei Mao, Suzanne Bassett Ph.D.
Spokane Community College, 1810 N. Greene St., Spokane, WA 99217
Introduction
BteA is a protein made by the microbes that cause 
whooping cough, also known as pertussis (Bordetella 
pertussis) and kennel cough (Bordetella 
bronchiseptica).  BteA is secreted by these bacteria, 
and kills mammalian cells that are growing in culture 
very quickly.  We will be collaborating with a pertussis 
lab at the University of California, Los Angeles (UCLA) 
to introduce mutations in this protein.  Once the 
mutants are made, we will determine which amino 
acids are important in killing the cells, and which amino 
acids are important in the secretion of the protein.
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Discussion
Polymerase Chain Reaction
Once both the leading and lagging strands are formed, an enzyme called 
exonuclease removes primers from the original strands. These primers are then 
replaced with appropriate bases. DNA ligase joins Okazaki fragments together 
forming a single unified strand. 
We targeted the bigger fragment and cut the gel. Purified the DNA. 
Site-directed Mutagenesis
We inserted GCC, the codon for alanine and then 
examine the effects of these mutations to 
determine which amino acids are important in 
killing the cells, and which amino acids are 
important in the secretion of the protein.
cgagacgccgcccagcggccagg
cgagacgccggccagcggccaggCCC were mutated to GCC
Transformation
The mutagenized bteA within the pBBR1MCS1 vector was transformed into E.coli 
cells. Transformants were selected on LB/ chloramphenicol plates. Ten isolated 
bacterial clones were grown in 3mL LB/ chloramphenicol, and plasmid DNA was 
purified.
The bteA gene was sequenced from 10 clones using the T3 promoter primer 
sequence. DNA sequence analysis was performed using FinchTV to confirm the 
substitution. 
274-6_T3_M41619_6
Sequence Analysis
Future Steps
The bteA gene will be electroporated into a strain of B.bronchiseptica (RB50 ∆BteA) 
in which the bteA gene is deleted. Therefore, only the mutagenized bteA will be 
expressed. 
Screening of RB50 bteA mutants for conversion to the non-cytotoxic phenotype
We will test this mutant using the similar method showing below. 
If the protein produced by B.bronchiseptica with the mutated gene cannot kill 
mammalian cells, CCC Proline, before being mutated to GCC alanine, is important 
for the function of bteA.
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